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EE£A£*tt*ft£ttllRoStifi&. 10 

^i/**rrss fd? r-sgigt, 

Bute K U 7 h KffjSStifc KW^i, 

iORis (on) tfs/hfc^na, it*Kui'>fc» 
Co o o i] 

CO 0 0 2] 

lin*cttf*K XttflHttiatllfi, iSi^fctfgfcffi;^ 
»a«BE36<^!W»CH:5^h*fca:*nJMT-e* so 

%mn<omffi&&m • mum • (cmos) t a 

a±3CliailBi:Ri;lMllHlHHc«*i&Stife, 

• mVfa • (CMOS) fBHUR h 9 >S> 

(FET) *tt5. ftS^&B (LCD) 

TV (HDTV) tCO&v?^ &<<OJ&mtf&&? 

■So 40 

CO 0 0 3] (HV) MOS^g^rSiJS-rS lO 

are r««£E««g» (High von 

age Thin layer Devices) (R 
ESURFil) J , IEDM7'n->-f>^X 19 
7 9#, 2 3 81-2 4 ll> t^Stlt^5. C<0 

Arabic, mm?zzmm**0T (.en** v nm so 



TfLfzit T'feS) tDEW^t/^cftT'fe'J. 

^LTCO^St± s »J>«tlfc*ffi«H (Reduce 
d Surface Field) (RESURF) g 

CO 0 0 4] R E S U R Ffiltt, ft«EN^"V>*;l/ 
«f2Mt£f&MOS (LDMO S) 8fiH3«fctfP7"\'>* 

;i/LDMos»g<o^3§tcfflt^e.n5o itnift, co 

<fc?&RESURF LDMOSgBSr^rTSSSftfisW 

mmjimmit, ^mmN^y^/v (hv nmos) 
8iM3«fctfiSWEP*"\':>'*rt/ (hv pmos) 81 

(#>*) aEA*JHv>3„ Blfi, CCDj;5i6:2I > M 

*^HO«f»f®0TfeS„ i»«ffigfiH V NMO S 6 
t. iSf&E^BHV PMOS7t, (SlEiiLV 
NMOS8t, ItESlLV PMOS9W, Ni 
Sffil 0<D±tC@aB*n5o HV NMOS6tt> PJ£ 
^x;l/2 0CQfpfc&.3Nfl5£>'^2 1 i:. Pi->i;V2 
0£DfptcS0^-LTN?g3'>i'2 1 EBSLfcDSxd/ 
2 8fei[;2 8a^tt«. HV PMOS7t±, N 
JB^x;]/4 0<D*tfe2)P}B^>^ 4 1 N^^x;l/ 
4 0<D'Pic3ot)?:LTPB5y?4 ncK&L/cD^x 
;l/4 8*3<tLf4 8 a t^StS, LV NMOS8(iP 
ig>>i^6 0^L, ^L.TLV PMOS9(±Nf>) 
i/l/8 0?:Wt3o «©2l7-<y-")x;V (2> 
^) IgT-tt, N&$yir2 l £D^x;l/4 8tPB$ 
y$4 1 i:D^x;l/2 8t(t HSftttt, <g«)ICM 

o s^Bsfe^ifotQ^x^e ofeitf 8 o^fNcf 3 

CO 0 0 5] 2l7-^-7x;l/aAII(t ffiSffiC 
MO SgBOSMM^^-^Sr&ltLfcSi:. N^-V 

CMO S^B*5«fctfS^OiSE«EPM0 S^Bte* 

rfNMossw*^rr*iiaiiHi»*Hjerrscfctt^ * 

^Wttt, HV PMOSgfteitfHV NMOSi 
C0 0 0 6] 

co o o 7] ^mn(o^rzWi(osmt. mcmm^(o 

CO 0 0 8] *f?BJ3©^-©f(b©HWt3<tcf^-OfifiCi?iJ* 



3 



(3) 



nmW- 7-307394 

4 



[0 0 0 9] 2I7^> - ^x;b i£A*ffl^ 
RESURF L DMO S ^WE^B^* 

s^efc tt*r s is £ h v p m o s mw*s * i// g a h 

V NMOS«BO*fcKiJ7HWWl:«fc. *5<fctfC 
[0 0 10] 10 
[0011] #5£W<0 i o«l Lt^WflftTETK 

j:cf«2tt % *wmm<DWcm*)&$inTi5t)^ fit 

[00 1 2] HV NM0Sgl6i:, HV 

PMOSgl7t, LV NM0Sgl8^, LV P 20 

BSHS^SfMB-rSo SKl Ott. IS 8—1 2Qcm 

[0 0 13] ia2tC^nTV^«fc5tC, HV NMO 
P^^x;b2 0tO*tc£SNJg^>^2 1 
^#t5o ^>^2UcJ;D, RESURFKU7h« 
W^nSo NB$>5 2 1 cD4nc N HVKW>2 
2*MtJ*£*l« 0 HVV-X2 4ti, Pflg*xjl/2 0G> 30 
■ffcfMlStU *LTHVy— hBfbHl2 7*3<fctfHV 
;l/K»{t«J2 3«CJ:0, KWV2 2M»8$ 
*l3 0 HV PfB*x;l/ffiJ»{*2 5fcfc, PJgT>x;l/2 0 

^*WM?nSc Hvy-ni2 6^ y-hgtft 

• 2 7i:7-r--;I/Fllfb*2 3i:o±fc:BBSti«. * 

;l/2 0O«t«fc^*nfeHVy— X2 4 aT«fig*n« 

h*«fcr;y-xtt, Hvy-hBfb*2 7 a«£tfHV 

SftfcH V P«*x;W»tttt2 5at, y-MWtft 
2 7a fc!7-<— ;l/FHKb*2 3 a fc<D±fcfhSS*lfcH 
vy— h««2 6 afcfccfctK FWV2 2*6»iS 

[0 0 14] 0 2te5*;£nTi^£<k3fc:. HV PMO 
S8i7li, Ni«)x;l/4 0<O*li:feSPIB*:/iM 1 
**t5o *>*4 HciO> RESURF FU7hSH 

2*<fNc«*l£o HVV-X4 4lt NJB*x;I/4 0<D 
*fcfft*StU *LTHVy-hWt*4 7fc\fctfHV so 



7<<—)\/YmtV®4 3fc<fctK FW>4 2*>5»8$ 
tl5o HV N^*x;l/gj)MM 5tt, NI^xjMO 

o*icffrtsns. Hvy-na4 6tt, y— h»fb 

»4 7fc7-f-;l/FBMb»4 3fcO±tEBSn8o H 
V NM0S8B6fc:jrr*<0fcrau<fea»C, *^>3 
><059-iS«y-H3<fctfy— Xti, Nffc^xyWO 

o^^ftfiX^nrfH vy-x4 4 a-psjfisnsctff 

tfV-Xtt % HVy-h«fb*4 7 a*cttfHV7-< — 
;l/KB{b»4 3at. NJB*x;l/4 OO^fcfftScSnfc 
HV NJB*x;MSttfM 5 a V- b &{fc$&J 4 7 a 
fc7-r— 4/FWUtM 3 a fc©±teffo«;£ftfcH vy- 
hfS4 6a^[CJ:^ FW>4 2fr6#iih* 0 
[0 0 1 5] 0 2lC^£tlT^££-5lC x LV NMO 
S8i8liP^x;l/6 0^n o LVFW>6 2 
*«tffLVV-X6 4^ PJB»>x;l/6 0O*fcf^JSES 
n^o LV KU>f >6 245<fctfLVy—X6 4tt, y— 
hgtfk^6 7fcl£*)#g|2tl3o LVy-hB8i6 6 

ti, y-bgtft%6 7d±tc@eH^n^ 0 lv pmo 

S»B9ttNJB9x/l/8 0««rr£o LVFWV82 
fecfctfL Vy— X8 4ti\ NJ£^x;b6 0<D4Uc{fj£2 

ns G LVFW>8 2t5iffLvy-x8 4(4, y— 
y-h^ft%8 7o±tcgs^^n^o * 

[0 0 16] B2fcft:|5^2nTV>3J;3K:* fcitf* 
*&m\C&K>, Pj£*>X;l/2 0*5<fctf6 (Hi, MiLtf** 

^x;i/4 ofecttfsoti. «*artiRSfc«±u v*«v> 
r, lotospg-eaA-rsc^^T^So pe^x;1/2 

OttJtfGOlcttU *9)R*tt2. Oxio 16 /c 
m 3 OBftfcttA-rn«+»T?feSo NJg^x;l/4 0*5 

■rtifcf+»-e**. ^x^ucax^ffofcf^ siiaTOfi 

£o Lfc^oT, HV NMO S=g@6*5<£tfL V N 
MOS«fi8<DP«^x;l/2 Ofeitf 6 OKltt, l^^tC 
aA^fftotlSo HV PMO SS@7 ^Stfctf 

L V PMO S^B9 0NJB»>x;l/4 0*5<fctf 8 01C 

ra^pfcaX^fTtetlSo *x;l/2 0k, ^x;l/4 0 
£ % ^x;l/6 0£. ^x;l/8 0 h^T^ 1 IsIOSE 

«SPBfc±0, rau*«*-aBiirr*iii:*«-p**o 

[0 0 17] 02tC*^^nTl^«fc-5tC, fccttf* 

VNMOS«B6fc»bT«HBfb-r*c:i:3b<T*«o * 
fc* PU7hMMPI6»>94 ltt, B*tf*5rJR*ffl 
V^T. ttA-TSZlfcjbVz?** ^LTHV PMOSil 
7fc:»UTBBfb"r«£:fcA^T?**o FU7h««PJB 
*>*4 1 IC3#L, *9JR*3Kl8. 0X10 16 /cm 
3 OBJSHcffiA-Thtf +»Tfe^o F U 7 h«i«Nflg* 
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>*2 1lc5tfU U>**?I3. 0X10 ,fi /cm 3 <D 

bfl^c^>^2 l&^tM 1 ( 2 m<om— tt % 
*ft<?tU HV NMO SSH6*5£tfHV PMOS 

[00 18] H3-H16^ B2fc3S£*lfcgB*{t 

iftot, PMOS8B76itf9H|5|i;'>x;I/4 0A 

2 51c. H2tc^«tifc^7l/--9->rFS«i:t±H«:o 
T, HV NMO S8i6 • if-f FSifc b 

T/^LTl/^o I3-il6(t H2<DlB«Rthi:tta 

[0 0 19] B3K:i±N}B»fil O^StiTV^So S 

Si oo±tc, siittfb»M2 1 o*«fi*n«o 
m\mmm<D±\c^ 1^12 2 otfttssn, *l 

So 

[0 0 2 0] 04 aXO»ONJg^pSW«f»*Pf*4 
OB^tltl/^o 7;* hU^Xh 2 3 0 BfcL 

a&> M12 1 0 tmimm2 2 0 fc*aLTfjt> 

[0 0 2 1] 05tcti, aAomoP^*fi^ia{*2 

0 A43^t> - 6 0 Atf^Sntl^o 7thl/^Xh23 
OCti, ^Siaffi»^&^*fift»iP(*2 0 
OA^XWo 20Ah60 Ah^LTI^U^iP 

wm&m^&tu 1 EoffiA9KfT?ax^fft)n*o 

MM 2 0 Afc<fctf6 0 A*JB^T, *HS-TS^>^2 0 
[ 0 0 2 2 ] 0 6 fcfc 1 lil©8«a»*fTO fcttjft*^ b 

fcHTSSo c©J£»aBfc«fcO. NJB^FM®^iDi*4 
0B^^t>*P^S6^iP^2 0A*3cJ:O : 6 0Ati. H 
VP^x;V2 0t > LV Pi^x/l/GOi:, HV/ 
LV Nfl5 r >x;l/4 0 A&B&'rZo C<Dfi£ifclC<fc ^ 

[0 0 2 3] 071C&. 7tbU^Xh 2 3 0 E£riIL 
TaX*fTofc»ON^>E%Sftl(*:l 2 A*5<ktf2 1 
AtfSStlT^So ^ft*fcrt*2 1 A&, HV PJg 
T>x;l/2 0<Dtplc&& 0 ^JHfcSirntt 2 1 A©*GHFSE 

«rS4n««t±, TET^W£n&<£?^ hv nmo 

[0 0 2 4] 0 8tCli\ 7* bl^Xh 2 3 0 FtC^D 
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Aftl 3 A*5<fctf4 1 ATb^SnTV^Sp TfcE^jJPf* 
4 1 Ate, Nff^x;l/4 0 h<0$*\C$>2> 0 ^WtoWimfc 
4 l AO*O^Wj!jp?ijtti> Tf5?SHIBSttS«fc3 
HV PMO SSB7^>fiSitt^S^tl) J: 

[ 0 0 2 5 ] 0 9 1 leIOffi«I8ie*fTo fc:*SSI*S 

JB*:y*2ifc, HVHU7hiiSPff^v^4 li:, 
N^-V^^i/ • xh'y^i* i 2*J;ifP*-ir> f *Jl> • x 

ftl ~2 /im^PSS^n^o L/c^ot, V-X- FU 
(Vds ) ^iP^SC^lCjSSbT^S^^ 

KU7hM«2 i*5^r;4 ico^m^n. ^Itf 

OllSS*-rsSlfA<il(0»Boaffi^K»*#^So c 
R E S UR F8BO<fc<fil6nftifflc 

[0026] 07 k:H8LT> NWM'Xh'V^* 
1 2SfettPft>*;l/-Xb7^*l 3tt, -r^ro 
SBOM^:*«i»Stta:t^<ii:JciiiKLTt3^&<T(i 
20 8:6S:i/\> <fc<fcJ5nT^a<fc3fc:, fH5JS*8<Dfc«><z> 

<D&5&&g%ift. ft^'Xh'^fti 2 fed; 
l 3*«BOKfi:ffi»rscfc^-e^So ^-VV*/!/- 

[0 0 2 7] 0 3~0 9&iI|!t[LT. HV 1 )X^2 0*5j; 
tf4 0A<Dmju fe«ttfHVFU7hfli«#>*2 1* 
<fctf4 l©mjcfcj\ fi«ECMOS«B*ff«"r*3rc«> 

[0028] 01 oic&. ;i/F«fMfci 1 H 

V NM0S7-f-JUF*{bttl2 3fc. HV PMOS 

{b^2 2 o-p*s?n4^««o±t, s»Wfcj»e*n 

So Mft»<0dt*oa, S{fc*2 2 0*fl»£2ftSo * 

[0 0 2 9] 01 ncte. PJg*x;l/6 0*C-&fcrt±TN 
40 &^>*J]/%&X-?&fc*b<D7* b b • 

>2 3 o I ^Jnti/^o ^>*;l/!HSaA<Dfi£3fc 
OStBtt. CM0S8OSWiiS^ feLi^S*6tf. 

±tcss7^ bisi?xb*MmcW'->fcttf£'?z>z 

[0 0 3 0] 0 1 2tC(i. N^^7-X;U4 OA^WT 

p&?- J r>*)\/%:&X'?z>rcisb(Dy * b b^x h • w 
— >2 3 o j *^^nTi^o ^■A'v^/nasiaAtt. 

CM0S9OlHt*K«ttS, HV NMOSSI7 
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[o o 3 1] m 1 3ia^ &A<nm<DP&^m9mbtifc 

[0 0 3 2] 01 4feltt. »»WHVy-h»<t»2 7 

A*5j:tf4 7 A^^nri^o coy— F»fb»«. 

Hvy-h^ft%2 7^<fctf4 7t:*fr*saws«flfe. 
-rscfc-jfca^snso au^WHvy— h»fttti2 7 a 

fcJclM 7 AtDJPSfcfc, ' ffilAtf, 8 0 0^y^XhD- 
[00 33] 01 5fcttLVy-hBMbft6 7*5^^8 

7tffttt-rs a 20 
[0 0 3 4] 01 6tCCT3tlTt^5 i3t, #US/iJ 3 
>*aai«tu *LTxy^>4f^frtotiT. Hvy- 
Mi2 643J:tf 4 6 LHV^-Mi6 6*5«fctf 

8 6fc*<fiFric$nSo foa, hv n+kkw>2 

2£. HV N+JBV— X2 4fc % N+JB}gftlrt*4 5 
LV N+»KU-f>6 2fc % LV N+JBV— X 

64^ naottAaB-eax«ti*o mmc p + 

Jg@$Sft2 5£. HVP+JBKW>4 2^ N HV P 
+*V-X4 4il, LV P+JBFU-0 8 2 LV 

p +*y-x 8 4ttf, 1 m©aA®pgTi£A*n 30 
Fwvas^fejctfy-x*? (22. 2 

4, 25. 42. 44. 45. 62. 64. 8 2. *5 £ 

tf8 4) <o±f$i)\ i m<Dtmmmx\ mmcm-zic 

0$5&Zf8 0<DVit>*)\Z)&—<DZyZ 4 o Atfff^n 
[0 0 3 5] Stf H 1 6 iCfc^T. f LT0 2 J±^& 

02m HV PMO SSH7*5<fctfL V 
PM0S8l9(i, #«LfcN»9x/l/4 0*J;tf8 0 

o^tc^^nrv^o 01 6T*ti. hv PMosii 

7*5 € fct5LV PMO S=gS9£>W7ate. [rJ^NJB^x 

;b4 o Aco^tc^^nri/^o 
[0036] #ic. <t<ai6tifeapi**fT-r*ci:fc: 

[0 0 3 7] 01 7*#figLT, *aMO*^giJtO!|*a 
*R!Bt5o HV PM0S*H7OIE«ttflFOIB. V 
-X'Fb-Y>SEVds 7b*P+JBV-X4 4 £P+& so 



FW>4 2 fcO[ffl£AP*5n£o HV P+Jgy— X 
4 4*5<fctfHV NJB*x;M0«\ Hgftfctt, HV 
P+JgFW>4 2te»LTiEl?feSo y-FWE*< 

hv PMosy-ng4 6t»8«n«. y-MB 

(V 8 s ) H:, HVV-XtCjftU UlSOTfcfcl:, ,ft0 

:7hSI*£4 1 fcHV7-f-;l/FMfbft4 3tl^;l/Hi 
fb«J 1 5 0 BJ££jfEtf£lf £ 0 ^Ste3S3 0 

1 A- 3 0 1 Jli. «E^E#£©<fc3fclEH*nT^ 
5fr*aVTo F'J 7 FflW*4 1 (D*T\ ^«ffijg3 0 1 

l^iEffiJEOig) *«ff^U ^LTflffiS3 0 1 J fct 

«E<0fi8) *«ff^«)So HV PMOS«B7©Wi8 

[0 0 3 8] 2£IC0 1 7tC4ol/^T. ^ 1 5 — 8 0 V<D 

igHrtTi&f^-r 5 ct a tBH-ihftH v pmossi 

3 0 1 Afc*»ffi«3 0 1 J i:OfflJcS**nS*/jNE 
SID Hi. HV PM0S8B7tfl. 8 — 2. 0 *i m 

4 2fcF»J7h««4 l^«fcOHO*aWe«ID2 < J: 

t> /h£t/\> *#8bbk: j; t> , fu 7 vmm<D^wmmm 

$tefTS3B<0R E SUR F««fcJHv>6ftfc»f^U'< 

«fi^«ip*ns«F. f u 7 FfiSiacDasi^^fiT'r s 

[OO39]^?,^017 tCfcl^T. 

^ttt^D, * IT F U 7 fcSt* K > 

««3 20*JB«'r*ci:-M&*o FU7hWK4 10 

U 7 F«*fc»r < 
"T^c^tc^^. Ron m^/-£^<?ti§oi 

^M/cHV PMOS ^H^«fiJc*r 5Ctm« 0 
151. 0/im^ei52. 5 /xm^T'OlBHOiai^-e. 
1. Oxio 16 /cm 3 *6»l. 0X10 17 /c 
m 3 STPcDffiHtO^^^iafttC^t). ^1 5^/l/hft>6 

HV PMOS»7tfll6h«o ^J4 4^;bF<7)> r U 
-*^!»«Ei:»l. 8MQcm 2 ^»gS$i:^ 
ttSHV PMOS81tf, FU:7hfiB«©^ttft|« 
JKA^8. 0X1 0 1 6 /cm 3 OB»5Ci:^t 
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[0 0 4 0] m 1 8tC*5^T, #fgW<OHV NMOS 

g«6^i^m^ift0^^n^o ^tttfcriu o i Ati^ 
tt) ^(^(?^i6. fLxmwm* o i Htt^s««o 

^2®«tfj£^oTV^ffil8ID 1 a^ffiJC*: 

HV NMOSglCTtSRon <-T£C*:tf 

[004 1]»4 0*;bh©7l/-*^>«EfcO. 
7MQcm 2 ^ ymtfim £ ^W"T SNMOSgl^ 
KU7h««©^»8*»K^»3. 0X10 17 /cm 

[0 0 4 2] *«W«c±»), *<o«*w»6ns« HE 

[0 0 4 3] fB'-hSnfcSffiWIL DMO SSB^^cD 

<Dtmn±mvj:mmm*m^T. siepmossi 

feJ:rflK«ffiNMOSa«*f¥«-rsci:tf"e*So &j 
6 0#;l/hJMTOKU-f> • V^XiE (Vds ) T» 

*B%«fi*fttTftffi®R e s u RF8»cfflv^n«i/ 
ds (on) ) *\ £(D&mm^znr\,^^9tfm 

ffi<DR E S U R F««*6*«K:/h* < *ft5 C 

(Rds (on) ) ««5i{bf Sck5fcH»*n*o 
[0 0 4 4] *»W<0 1 OCO^J^ti> *SP»<0 CMOS 



10 

HJSXgfcaUfl nIfi£T*fe£i£SE&X©fc: <t 5 , iftvtiffi P 
MO SSB^cfct/KMJINMO S ttHSSdtlC* *5©*3 
(DO (Rds (on) ) tfg/Nc&&£?£§S&fk-r& 

[0 0 4 5] *«W<OSrcBiJ<Of»J^tt. fgmE^a^iS 

[0 0 4 6] *«BBOS/fcB«<0«jS«±, lOOSBTN 
■ppjB^x;l/4 0i3<fcrf8 0*aA'r*a»i:. 

[0 0 4 7] *«wo«6^guo*fj^tt. 

lEOfit»aieTHU7ba«2 l*J:tf4 li:. ^ 
ty^-Xh-y^ttl 2«J:tf 1 3^^:M«Li: 

[0 0 4 8] M^^n/£:*fiSCaj^S^l^T*«M^BlRB 

■*\ «>i/l/2 0, 4 0. 6 045cfctf 8 0fccfcD#«2 
[0 0 4 9] 

»1] 



40 



50 
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HV PMOSSB 


8 


l v nm o s&m 


9 
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10 


as 
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N0ft>*;l- • X h 9 
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20 


H V P i ;u 


21 


HV K'J 7 h C N ) }g * V * 


22 


HV N+JgKlW> 


23 


HV NMOS7^-;l/Fifttt 


24.24a 


HV N + » V - X 



[«2] 
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40 



SO 



13 



f£P^¥ 7-307394 

14 







3*5 j -c» 




*1 v r -r r 7t?»(JBitf w« 


Zd« <sba 


it v N M H Q A* - k ftfi 


27 


W V KTvfn Q/ty 7 k M /h Ah 

Jtx v n MU o 7 PRlLHI 


40 


XI 1/ M 5? A r fl. 


41 


TT v 1 1 — 7 L £5 -tt t O \ Jr *J 

riv h y > riw jj* V ^ J TS> 7 S y 


42 


IT ^7 O _l_ ^frt I* 1 . V « . 


43 


IT *tr n xt r\ C3 — » j ri . If Ittk JU M* 

H V PMO 8 7-f - ^>RlC^I 


44. 44a 


HV P + ft£ y — x 


45* 45a 


TT TT VT ■ XT TLS /I- X if* 


46, 46a 




47 


HV P MO S t - hRftrSl 


48 


HV PMOShl)7h 6RiS U ASS 


60 


H V P j&Kr J. 


62 


LV N+]^KW-f > 


64 


LV N + fi5 V — X 


66 


LV NMOST-hiS 


67 


LV NMO Sr - MitiCtt 


80 


L V 


82 


LV p+j^ru-f-/ 


84 


LV P + 3B V - Z 


QIC 


l ir ofccrt c l g g 

X- v jr na. w o v r* ^ fSft 


87 


L V PMOSt 1 - r8fc«3 


101 


HVKW >«S 


103 


H V V - X«S 
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< 9 > WIH¥ 7-307394 

15 16 
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240 




301A-301J 


PMO S$S«{fc» 


320 


pmo sat* Ku-r > 


420 





C0 0 5 0] [g4] 





S2 




tate 


# © S§ tfi 0il 
BYHHOS287lr->^>«30V k 
HYPIOSjttn-m^aOV. 


Bd /n ^ an t&\ 
j&h ^ Ja WJ 

8 15-80Y 


10 




8-12Qc n (N-)Si, 


8-12Qca(P-)Si 


11 








12 


®J§Sit 


ft fig $ ftfc(P+), 
2pm 




13 








20 




»2. QxlO ,6 /c« 3 % 
82£fcf 8jm 


»1. 0xl0 ,6 ~ 

5. OxlD^/cn 11 , 
*S£M. 0-10. 0#b> 


21 


& fc i& <D K U -f > ^ 


JK?3. OxlO t7 /c« 5 % 
1.1pm 


*&5.0xlO ,G ~ 

5.0*10 ,7 /ca 3 , 
S£ifel.0-2.5 irm 


22 




ttl. OxiO'»/cn 3 % 

0.5/rm | 





«5] 



50 



17 



^¥7-3 0 7 3 9 4 

18 



*2 a&t) 




mm 


HYKK0S»yi^->f^>-30V % 
fiVPMOS J| y P - } f * >=30T» 


15— 80Y 


23 


FU-f > £ <fc V ~ 


8!2*J 9700A 




24 




0. 5m 




25 


#«* 


^l.OxlO^/ca 1 > 
0.5m 




26 




* U Si 


AKCu (OX. -5 ttSt« 


27 




& 1000A 




40 






3*3 1$ 4. 0~1Gm* 


41 




SS #3 1. 1M 


ttO. l-3.0xi0 ,7 /c«> , 
1.0-2. 5m 


42 




fcl.OUO'V"* * 

o.5m 




43 




ft 9300A 





»6] 



so 
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*2 (ffa%) 




an 


HYNMOSg87U-*/»>=30V. 


« 15 — 80V 


44 




CfV -V -L. /T\ 1 \ 

ttl.OUO' Vcn 3 % 
Pro »9 0. 5f n 




45 




§31, 0x10' '/cid 3 * 
»*J«J 0.5*. 




46 




* y si 


AKCu <D±o t£&m 


47 




ft 1000A 




48 






&0. 5-1. 5x10' '/<:■' 


60 






ttl.OKlO 1 '- 

5. OxlO'*/cm 5 , 
8s £4. 0-10. Opn 


62 


K U -f > «tt 


ft fig 3 nfc(Kf), 




64 




fil.oao'Vci' , 
WStt 0.5m 




66 


y- use 


# 'J Si, 


AKCu <o x 0 a AH 


67 


s 


m 350A 
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22 




#^ 




HYNMOS* i 7 m >»30 


fi IS— 80V 


80 




ftl.SxlO'Vc* % 


ftl.OxiO 15 - 

S.OxiO^/c.* 4 
SBS4. 0-10. Om 


82 




ftl.0xl0 l */cu* , 

» 




84 




ftl.OxiO'Vcn* , 
&£ft 0.5#fi 




86 




# U Si. 


Al.Cu Oi^ifeS 


8? 




siSUfcfcu 

ft 350A 




101 


KM 


# 'J Si. 


OIK Cu <o J: o t£&R 


103 


v 


# 9 Si. 




150 


lilTS 


SiSSfl:«3 




210 




ft 400A 




220 




ft 1200A 




230 








240 




ft 400A 
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50 
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23 



24 



*2 




Ate 




sijost«s« 

f) 15~80V 


OU1A 








301J 








4QA 

320 




vr i j w a> =5 eff -te jt. js 
/h ic ^ ^ 66 ic K r J 7 




4U1A 


^ **4 W. 


S rK JL/ K BJ BB -Se- 
ct '4 V r m 




401H 








420 


V — X * F ;/ op 


K H" XX 





[0 0 5 1] W±OUiW»cRIbTMCWTO^*BB^-r 

So 

fic *» s #«rr 5 c i: #t ^ s <fc 5 fc , mm^mwrnm 

(2) « 1 ^fett©SJig?£t*5V^T, iufBfgSEE^x 
tt WR<0«fORI CSS* $ T-auf BKSJEg|5^*5 «fc O'MfBfg 

o) ^2igiB^<Dijii?£tcfc^r, m^^jvtm 

2. Ox 10 10 /cm* (DNB^maWk£.&m^T& 



40 



(4) »2g«e«©«3fi8;fc*si^T, ttS'Ji/WiKi 
1 . 5X10'" /cm 3 OP»5FW«l«**fflV>Ta 
ASn, ^•3W82«Jrx;U*<i(JSEi|s«flstt2StRott»l«:»Si8 

[0 0 5 2] (5) (KSBENMOS 

5 #«-TS 5 .fcSlc, teWNMOSialE 

h-7>->"X?5:ffilENMO S ">i;l/0(fi|tMt5C 
fc * 5 <fc v fc, ¥»&ftS«£iul!B«1Iffi NMO S 
^x^l/fe^tfittlBiftSffiNMO S ^x/l/©^*— Xcft 
fiK-TSISPgi:, BulB<fiaffNMOS^x;I/t5,i;t;8ijfBK 

tffNMo s <yx.j\<<o<picm i p^^zta^i^Bttc 

PMOS * x;KDcffc:m£-f £ C f; T*€ 5 <fc -5 *5 
<fctfia«EEPMO S h^V-^X^^iafEPMOS^l 
;l/£Dtpl;:{f Bitf 3 C fctfT** S <k 5 IC, itaiB¥j»tt14« 
tS^BufBfgSEPMO S ">x;bt5,fcaPBuI3iffWJ±PMO 
S ->x;I/©^*->Kfti«-r*a»4:, nufSf&tlff PM 
O S ^xyUfe^tftufBiSSJEPMO S ^x.)V(0^\c^ l 

«*5©ef<D«l£|H|L;?8 1 SSSTMSBsB 1 N fl^M^ilS 



(14) 



0 7 3 9 4 



25 

^d^/c, {gSEE PMOS l^li t > (S1KNMOS 

(6) msmmcom&mc&^T, mimmEEPu 

O S »>x;l^igBffiPMO SH'J7 FM^D/^-:/^ 

(7) m6mm<DM&mzis^T, mmmi 

ttMStttfttl. OX 10 15 /cm 3 ^5. 0X1 
0 16 /cm 3 STOSBHrttcfeO, tuIBS 1 N&^Fffi 
»aWtf»l. OX 10 15 /cm 3 ^5. 0X10 
16 /cm 3 ^T*<D®Hrt^S*3> IW2* 1 
4. 0 /imSTOSBBrtlC&tK SufS 

wi2 vm^mmMftmi. oxio ,e /cm 3 ^?, 

3. Oxi 0 1 7 /cm 3 STOKHfikift!), itufBSS 20 
2NJB^|«%M£#*?J5X l 0 16 /cm 3 ^5. 0 
X10' 7 /cm 3 STOlBHrtfcStK tyfS3S2iS£ 
JWI&I. 0/im^f)2, 5 /im^TOSGfflrt^fe^, M 
IBHigiSo 

[0 0 5 3] (8) S6SIH«0»jSffik:^T. hu 
IBSSl P»Wft«lE* l «2. 0X10 16 /cm 3 T* 
MfB% 1 NJg5RW»»Stftt 1 . 5 x 1 0 1 6 / 
cm 3 T*£tK huIBS liS2#$?J8. Su 
teSg2 PJ^tt«fflW*fl»8. OX 10 16 /cm 3 t 

WIS»2N«5RW«I«*tftt3X 1 0 17 /cm 30 
3 T*£!K huI2S2S2#*$J1. 1 |imtS^ MfBSi 

(9) ^iftttlSc^lcM^n, 3^o-fio^F« 
-r vicSffitfin*. ?>n^st Suie F u-r ^tca^^n^o 

^-ntc^ORds (on) A^jNfcSftS, SfcfcFW 
[0 0 5 4] (10) ®9Jg|B«cOiaSff 

^icfcvvr, fflia^^i/^««iiftSu^;^»i x 1 0 

15 /cm 3 fr£ 5 x 1 0 1 6 /cm 3 STOttHrtlC 
«oTPJB-C*0. H<HBFU7hfiR«^*6a«ffiW*?l5 
X10 16 /cm 3 ^e.5x l 0 17 /cm 3 i:T*<DSB 

(11) S9 3BHa«BOitt«EEF^>^X*k:43t^T, 
Buf2^x;l/^*fE^«fi 2 x 1 0 1 6 /cm 3 

T? P D x Suia FD "7 F WCTOB^ttflTO 3 x 1 
0 1 7 /cm 3 TNJg-pfeS, fflBJSWEF^y^X so 



(1 2) 89«EtOMEh7>'yx*lL6^ 
BufS^x^jWttiajSU^;!/*^ 1 x 1 0 1 5 /cm 3 
jb^5xiO lG /cm 3 S-eOiffiBBrt^feoTNJBT 
£ ttEFU 7 h««7NfUUE^n 1 x 1 0 1 « / 
cm 3 ^^3xi0 17 /cm 3 STOKlfltSo 
TPJBT-S*. HulBSffBEF^v^X^o 

(1 3) »9«E*Oift«£Eh9>^X#»Cfe^T, 
*JiE^x/l/3F««W«U^;l/^*5l 1 - 5 x 1 0 1 6 /c 
m 3 T* N &T~& 0 . tufa F U 7 F ««^*e«fiftSE^tt 8 
xi 0 16 /cm 3 T*PiT^ MiHWWEF^V^ 

X^o 

(14) as 1 ataeoffiiisstc^u^T. tuiafgttEE^ 

x;l/flD*^fi«ffFv>^X**{^-r«afgi:. nufa 
KWE^xyl/aDFpjciSWBEF^^^X^^^'rsaie ' ") 

[0 0 5 5] (15) ¥«ftttSffi0^tC{£1tI£^X 

»«t-ra<fc"5jc, MsafsmBEF^^^x^^BufBfsmff 
je f 5 > yx * ttmm*mft&mmfr % #wr & & *> 

MIB^SffiF^^^X^^Huia^mffi^x;!/©*^ 

■«fljtrc««lilKo«ii£. 
(1 6) S5^«©SBiSfc:*5^T. fiSENMO 
S^x;l/flDfftc{g®ENMO S F^>^X#£rfNcr& 

SPBfc, ffi«EPMOS*x;UO*£««ffiPMOS F 

*»ca;*ffNMos F^>^x*«f^*rssB^. as 

SEEP MO S*x;l/©pfHCiRWEEPMO S F^>^X£ 

(17) i««EEPMOS«B*5«ttf/*rcttil5«ffiN 
MOSgE fcitffiWffiPMOSfttt&itf/Sfctt 

»iaiaxetc^prffiT*fe^MagBi:^> mew-sib 
ho*fitfi6nSo Ron o 

^i^*^9^^**»fcwrr*ck««T?*. is* 

ffiM O S mm 8 43 «fc tf 9 ^flFfig-T ^ O *H±R1 Dig 
apg^rfflV>T. igmEMOS^B6^5cfctf 7tf®Kl 0 

o±tcf^fig^n^o ^®ffi^3 0 1 A«3cfcifs»{ftja3 
0 1 j*«fftt**2««s«D k tszzfmxfm 
4 0 1 Aftzummmsu o i H««wfc-r«*£«w 

EdDlaS, -^n^n. F'J7h«Kl4 1*itf2 1 
<0«iaW^ffiD2fe<J:tfD2 a HV 
FU7F«i«NJB#>*2 1 t3«fcffHVK'J7hi«P 

Bzy^A 1 ic*tt§T^wsb^^i^*r § c ^ 
mmtommrsmffl] 
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HV NMO S HV PMOSt, LV NMO S 

t. lv PMostttmLtz&mm&ommmwo 
[02] mK&fa<D±ic*ftw<D&wi&m^Tm%i2ti 

fzHV NMOSt, HV PMOSt, LV NMO 
Si:, LV PMOS£*KLttmW®ttoWKffi®. 

©SSJOSPg*^ L /c*i»r®0 o 
C04] *«WtJ:*«aiilB*«3S , r*»SLV^}!fe 

©0 3 (c^^n7c:gpgo^<osp§^^L7i«<i»ri?giao 
[05] *sswte«k«iMiiHitt*«ii"r«»SLi^tt 

[06] *miK&&i&8mn*9i3&r&K&L^i3m 

©0 5 K^«n7cgpg©^©©Pi^L7cSIWfffi0o 
[07] *SHBCJ:**8l|ilB*«JS-r*»SLV^tt 

[08] *»Wlc«fc«*iffi|5iB*S|ii-r-5»SLl^}* 

©0 7 fc**nfca«!o*oaPi*3^Lfe«wffiHo 
[09] *«wfcj;*ifeaiHiK*»ja"r*»sLV'»*it 
©0 8 tm-£tiftmm(D&.<Dfflm ^rdmmm 0 

[01 0] *»B3fcJ:*jft»Eltt*«j6-r*»*l,l#^ 
i£©0 9 lciS« tiftaBO*oa»*iS Lfc«WBiH. 
[011] *»Wfc***«H»*BJ!**#$LU''ar 

&©0i oic^sn^ianoAoaMc^L^WRiii 
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28 

[01 2] *^fc£«^iaM*H&-*-«tfSLl^r 

&©0i i fc^«nfcaPi©^oai6%^L./£«BfB 
0 O 

[01 3] *jf8Wfc«t4flifflEIB*«Ba-r«»*Ll^ 

£©0 1 2 K^sftfc&ig©:&©©pg;&^Lfc8i»fffi 

0o 

[0i 4] «nmicj:««»iaK*sar«(7«Lv^ 

0o 

[01 5] *«WfcJ:*i6ffl@B4«iS-r*#SL.i,^ 

0o 

[01 6] *«WtJ:«j|MBlltt«raiJt-r**SL.u^ 

ao0i 5fc^sttfcg»©:*©aiefc^LfcflWfffi 

0o 

[0 17] ilM)tSIta«sj:t«fcjtFW>ffl*«iS 
LfcHV PMOS ^BOglKf S0„ 
[018] HW<D^mfi[*943J:rJi£^:KH'>^*^ 

LfcHV NMOS «S©<ft®rffi0„ 
[*3*f©3iRJ!] 
2 0, 4 0 

2 1,41 FU^hfltt* 

2 2, 4 2 F W > 

3 2 0, 4 2 0 tt*KU-T> 
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f as 
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WfBBT 7-30 
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HMffliiE 1 1 
MlErtg] 

[»!£] B>ilffl» 

[#8tli<0€fl;] S^KWVRESURFiDMOS 

mm 

1 1 ffiBffi h 7 * *BBff frx/WO* 

TZZZvlc, WiE^liflMO+teBElt&BE^x/l/ 
J£SB £ft *. fcftB@B£>SB&. 

mif e f u y b iisoifcM? n/c f u-r > t , 

MEFU7 hBBofKflyastu frOmHE F U-< >l£ 

nm&ta*. znzmmz f w vts^sn^o^ntc 

it)Rd S (o„) tfg/Ncsns, ftfcFWyi:, 

[000 1] 
[0 0 0 2] 

[««OtBffls«fcfft<OiaiHjS] »»W£2:BIMMgh 

•5i9tt<OfB*eJ&&B • ttfcft • (CMOS) tit 

SSot, 15—1 8#/l>F©«fc5£iS<^BEE-??®jfFr 

rnsm • Bttft • (cmos) fWMh^yy 

X* (FET) 5:tt5 0 f&^gi^B (LCD) i:, 
ffiKTV (HDTV) iKDXo^, & < <Dj£M1&ftE* 

So 



[0 0 0 3] (HV) MOSSB^Uig-r-S lO 

oMli, SiX r^mffiSMSB (High Volt 
age Thin layer Devices) (R 
ESURFil) J > IEDM7"Pv'-f^X 19 
7 9^ 2 3 81-2 4 H, tCF^SnTW^o C© 

l~*-;kl -PJ5S) ©Stf^&i/^ciiT-ii&tK 
^LTcOilli, 8S/h$nfcaffi«W (Reduce 
d Surface Field) (RESURF) g 

mt LTaie.nTi/'-So 

[0 0 0 4] RESURFM!i> ia«EN?-V:/*;l/ 
^2fiffiMS:M0S (LDMOS) SWS-tu-'Pft^ 
;l/LDM0SgB©KJgtilV^n5o tftiiffc, C© 
j;54RESURF L DM0 S^B«r*frSiSft£tiB 

*«B*»jfrsis, a* ©rajas****. 

JEB^SBtt, flS*ffiN^-V>^yl/ (HV NMOS) 
^B*5<fctfia^JEP^"¥>^U (HV PMOS) ii 

(#;y^) iiA£:ffl<^3o Hit c<75ia^2S > y-i' 
V • ^x^aAxetcJ; t)«jfiSnfe^!WajBttlil« 
*)8fi©8WrffiHT»&*. XSSSIHV NMOS 6 
t. &WB.mmH V PMOS 7t, <gHBE=gB L V 
NMOS 8 {&mS.mWLV PM0S9i:*\ N& 
mmi 0©±tcSHB£n3„ HV NM0S6fi, Pf£ 
<>a:;l/2 0<DfptJDSN^^>^2 1 i:, PJg»>x;l/2 
0©4>k:;&?)^-LTNJg£>^2 IKBSjgLfcD^x;!/ 
28fcJ;tf28afc%tt5„ HV PM0S7&, N 
Jg«>x;U4 0(Dtp\,CSr>Z>PB5i>t> 4 It, NJl^x/b 
4 0Oft 3 tfet)^UTP^^>^4 1 KRJ&LfcD^x 
;l/4 8t3j;0 : 4 8 a fcfcfrTSo LV NMOS8SP 
Jg«}x;l,6 0*#U ^LTL V PM0S9«N^ 

x;i/8 o^r^rrSo fie*<0 2M > y-r> • £x/i/ 

XMVii. 2 1 tD')i;l/4 8 kP&Z 

1 fcD^ji;i/2 8 tn, mmmat, {ssecm 
o sgBsfe^o-'go^oi/i/e ofcit/s o^fwrs 

i&gT'feSo 

[0 0 0 5] 2i7-f> • ^x;l/aAIgli> 
>*;l/«mffgBteiO* P f-V ^^^iSBffiaBOB^ 

JECMO S^B*5<fcD"STOcDia«ff PMO SgB*3«fc 
tfNMOS«B**T4-«ife«lHlB*BiS-r*iii:{i. ft 
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fflttfctt* H V PMOS^[iS*5j;tfHV NMOSg 
[0 0 0 6] 

[0 0 0 7] *$£W<D%fcW\<D&m±. m DiB8tt(U£§<D 
[0 0 0 8] *^O^cOfificOgW4oJ:^OflkO?iJ^; 

[0009] zmv^y • ^x/u ax^rffl^ 

*^T^i, RESURF L DM0 S MMEEmW*®- 

mcfttfi-fzmcHv pmo s^B4o^t>v$rct±H 

mo s fim^^B tmc MS: rI^c. 2ffi<aHi-i>x;i, 

[0 0 10] 

[0 0 1 1] *^cDlOc0iff^Ll/^fiSfi?lJ^Tf2Titt 

w-f^o muz, mmT'm^%n%m^%>&x*mm 

[00 1 2] l^2(3\ HV NMOSgi6^ HV 
PM0Sgl7i:, LV NMOSti8i:, LV P 

[0013] m2\c^nr^^>^v\c hv nmo 

SSl6lt PJg^X/l/2 0<Dtpl,C&Z>NB$>Z 2 1 
^**r^o ^^2 1lCi:^ RESURF FU "7MH 

2#mS2n& 0 HVV-X2 4(i, Pi»)x;I/2 0O 

tncms^n, ^LTHvy-h^ft:Ki2 7*5 < tr/Hv 

^^-;UK^fL^2 3tcJ:0> KW>2 2^^ 
tl^o HV PJg^x;l/&ft4#2 5(4. P&VJLJ120 

o^tcmssn&o Hvy-ha^ey;, y-h^ft 

^2 7 i:-7^-;i/K^{t:tSg2 3^co±^SEB^n^o 
;l/2 0O+t(^n/cHVV-X2 4 aT*1#J-&2n£ 

h&^tfy-xt*. Hvy-h^{kft2 7 a$5&miv 



7 J— ;l/KHMbft2 3 a Pff^x;b2 0 ^(cff j£ 
^n/cHV Pff^x;bjgfefeft2 5 ^-F^t^ 
2 7a £:^-/I,FSgfb%2 3 a £cQ±lcm£2n*:H 
Vy-hVl*l2 6 a t\C&*), FU^>2 2fr£#g(£2 

[0 0 14] [a2tc^^tlTl/^J:3tc N HV PMO 
SSI7^ N^x;M 0<£^e££P7B£;y^ 4 1 
3o ^^4HU^ RESURF FU "7 MSB 
W^tl^o PJ££>^ 4 1 <D4nc, HVKW>4 
2tfm3c2tl&o HVy-X4 4ti. NJB^x;l/4 0O 
fLTHVy-hiffl4 74o£tfHV 
7^-;l/F&{b^4 3K:£tK FU^>4 2^^^g|$ 
n^ 0 HV N&?3^;immft4 5te. Nfl^x;U4 0 

^icmssn^o Hvy-hfgfii4 61*. y-h^ft 

%4 7 ty^-Jly^mim4 3 £<D±tCiEg2n£o H 
V NMO SmW6lZtt-?Z><DtmU£5lC *-?i/-a 
^(D^^—mmY—hZ5£.ZfV—7sl±^ NJB^x;U4 0 
04»tCf^^nrcHVV-X4 4 at«^nSCi:tf 

tfy-Xte. HV^FS£{b^4 7 afecfctfHVT-Y- 
;!/F^{b%4 3at, Nfl^xyM 0O^tc{tj£2*i/c: 
HV N&V^>mMfc4 5 at, f-hM{tVa4 7 a 

ty^-^^m<t^}4 3 a «l o±tcm# 2 ti/c h v 

htt&4 6 a tlC£*), FW>4 2^P»M?tl5o 
[0 0 1 5] m2K7F-$tlT^Z>£vlZ^ LV NMO 
S^@8tSPjfj^x;U6 O^tSo LVFb-T>6 2 
3o£tfL VV-X6 4tf, P7g^x;l/6 0CQ4Hcm#2 
n^>o L V KM> 6 2:fc<J:tf L VV- X6 4 te, y— 
h^ft^6 7tCct:D^^n^o LVy-Mg6 6 
ti* y-F^{b^6 7 0±tcBBB^n^ 0 LV PMO 
S^B9fiNJg^x;b8 0£r*rr& o LVFL-08 2 
*5<fctf L VV-X8 4f)\ N?g^x;l/6 0(D4»tCffr£2 
tl^o L V >8 245J:If L VV- X8 4 te. 

FKfb*5l8 7tC^t)^^nS 0 LVy-Ml8 6 

[0016] m 2 ic%:io7r^nr^z>£5 ic^ *5^r/* 

PJB^x;l/2 01s&Zf6 ot±, 
^^rffll/^T. 10COSPgT*?iA-r^^i:^T^^o NJg 
^x;l/4 0 4oJ:t;8 0(i. Wl^tfti^^/ctiU^ffli/^ 
T. lO^pgTaA-r^C^^T^^o PjfK^x;l/2 
040^0*6 0lC*tL, *^iH£r^ 2. OXIO 16 /c 
m 3 <Dmmz&X~?ntf+ftT*&2>o NS^x;1/4 0^5 

2>o L^ot, HV NMO S^g6 4oJ;(C/L V N 
MO S8l8<DPi')x;b2 0*5^^6 OlC& N 
ttAWT^tl^o 1^1^^, HV PMO Sftg 7 *5<£tf 
L V PMO S^M9 0NJB^x;U4 0%>&t?8 OlC 
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^x;l/60h. ^x;b8 0 tCD-t^X*. 1 mi ©fit 

[0 0 17] H2£&i3iS2*lTVScfc5fc:. fccfctf* 
«Wfc:J:D* FU:7Fffi«Nf&*>*2 ltt. flj**ffc 

VNM0S««6te»LT«3iiftrr*ilfc*T** o s 
fc. KU7HWPiB»*4 ltt* 
l/^T. SXtSCfcffW, ^LTHV PMOSgl 
7fc#LT*»fc*^cfc*^** 0 FU7MIWPJB 
^^4 1MU ^^198. 0X10 16 /cm 

>^2UcJtU U>%ftj3. 0X10 16 /cm 3 <D 

CD#— ^x;U2 OfeJctf 4 0©*flDCh52OOKU7 
hmm^>^2 l*5<fctf4 1 (2l©#-)x;W fcj\ 

*n^*u hv nmos816^mv pmos 

[0 0 18] 03-01 6fcl. 0 2fc^2ft;fc»fiS{t 

tt, H2^Stl^l!tLfc^x;l/4 0*5<fctf8 Ofcfcfc 
g&oT> PMOS&fi745j;tf QfcfcHL^xjlM 0 A 

H2fc:^snfe^7l/--9"Y F»«k«4afto 
T. HV NMOS8l6*^;l/-t>rK8Ii:L 
T/fxLTV^o 03-01 6fcJ\ H20lH«»W*fcttS 

[0 0 19] 0 3lC&NJB*Kl o^^ntv^o S 
*Sl 0O±Il, S§lBMfc«lJB2 1 OtffiUSSnSo CO 

mimmm<D±iz, m&m 2 2 oimmztu ^ 

[0 0 2 0] 0 4 iiAO»ONJB^F*fi«l»lra(t:4 
OB^tlTV^o 7thU^7b2 3 0Bti, ^ 

ttHtoi*4 OB3tR>Mlcailk"r*2:fc*B6±-r*o a 

a«\ K<k«r» 2 1 0 tmmm 220 fc*iiLTfi*> 
n^o ^«»iSinft4 0B*fliv^ *^4oaa^ 

[0 0 2 1] 0 51C&, aAO«OPJB^W*iSllO(*2 
0 A*5<£tf 6 0 Atf^StlTl/^o 7tbk>'Xh23 

0 ctt, 7MftWB^&^WKbaf^2 0A^tf6 

OAmWo 2 0 A£6 0 AfcKlWLTraCiSaiP 
^ttl*W^6*u 1 H©ttA«PBTftAtfff t)ti5o 
ffi«2 0 A*5<i:tf6 0 A*ffi^T % Hfc<tZ>*y5ZQ 

[0 0 2 2] 06 « 1 @©ttftaB«:ifofc«*«:^L 
fcHT?SSo C©t£f&SPBK:<fc9. N* ; f>e*jSiP*4 
0Btoci:t?PJg^jiB^i0ft2 0 A fe<t tf 6 0 A (4. H 
VPJB«>x;l/2 0 LV Pff^x;l/6 0i:, HV/ 



LV NJB*x;t,4 0 A**jfi^-«o COt£|gtcJ:D, 
"r^CT<0^x;l/<o*OiSiP^F*6ftl«, *?18 fim©(£ffipl 

[0 0 2 3] 07£&. 7* Fb^Xh 2 3 0 E^iffiL 
T&X*ft^rz&<DN&^m$imiX\»l 2A^l72 1 
AtfSStlT^*. ^«ft*4nf*2 1 Att. HV PJB 
•>x;l/2 0<D*jHcfe& o ^>EBlliS4P*2 1 A<D^<D^M 
MSfflnatttt. Tia"eKffl«ns*d^, HV NMO 
S SI6 ©*>fiRfl[*«/hfc:tS ± 5 tcSS^ti^o 

[0 0 2 4] H8fc:l±, 7* hl/^Xh 2 3 0 FlC&K) 

f^*5nrc/^->*fflLraA*fforc»o, p^& 

Attl 3 A^3<fctf4 1 Atf^Jtltl/^o ^SM&iSiratt 

4 1 Att. njb^x;i/4 o kco^\z^ Q ^msmm 

4 l A©*o^RW«aaoJftKtt. TE"PKBi*ti*J:5 
tc N HV PMO Sil7€t>gtn:ffl^Nct5«l; 

[ 0 0 2 5 ] 0 9 tt. 1 0<Dffi*aB*?To fc*S*** 
t0T*§o COS£»©PBfc:<fc!>, HVK'J7hS«N 
BZ>*2 1 fc, HVFU7HWP»»*4 1 t, 
Nftn;l/-xb7^i 2 33J:tfP*"\ r >*;l/- x 

*&1 — 2 /imfclB^ftSo L/c^ot, V— X • Kb 

(Vds ) *4o*sckh:a»br*S««!W 

KU7h««2 1 fe«fctf 4 1 0«fiK:jg«Stl, ^Itf 

R E SUR F^B€>£<»£nfc©jmc 

[0 0 2 6] 07lcMbT. N^"V>*;l/« Xhy^ft 
1 2*rct±P^>*;l/ ■ Xhy^ftl 3tt. t^TO 

£><fc-3*i&g£B#, ft>*;l/-Xhy^ftl 2 45±tf 
1 3 *ttB©WfcE»r*C 

XF*y i&src&i/^ai^B^rsc fc^T* 

l 2*5J:tM 3liaD©lSgBT{iS?ns^o 
[0 0 2 7] 03-09tcB3LT. HV»>x;l/2 043J: 
tf4 0A<Dm3L ^tfHV FU7b««*>*2 1*3 

[0 0 2 8] 01 Olctt, y^—jWmOUsi l H 
V NMO ;bFKfttf2 HV PMOS 

:7f-;i/FBg{k^4 3 ktf^Shn^o cti£&, g 
fkft2 2o^««*n&v^««<o±u:, Kwst«ftsn 

£<> »ft»OJ«SO». m\M2 2 OffRSJhS. * 
BfflLfcSWMXtfc. ^-M2 4 0MS 

[0 0 2 9] 01 l*Ctt % Pi^xyl/GOlC&^TN 
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>2 3 0 1 #SShT^8o ^+>*;l/IBSi£A<Dfi6* 

[0 0 3 0] m 1 2tcte, Nfg»>x;l/4 0 Afc£to«T 
P *>\/*&}<?Zrc#><D7* h \sV7s V • 

2 3 o j tf^shr^*. *+>*;MBKi£Att. 

CMOS 9 0BBtt««3«ftr*o HV NM0S8I7 

h Vfcffrffi^-S cofffjua 

[0 0 3 1 ] H l 3*cte, j^OttOPiB^IWH^ 
4 8^nt^5 0 7*H/yxh2 3 0Ktt, ^F*B 

[0 0 3 2] HI 4lCf± % »»»HVy-h»fk«2 7 
AfcitM 7 AA^SftT^So C^y- FHKtSKi. 

■rs^dtca^snso «#«Hvy— f»{b»2 7 a 

[0 0 3 3] 01 SlCitLWV-hmime 7*S£l?8 
7#*?nt^o *«lslB±f*o±fc:»<b*«:it»-r 

7*^tSo 

[0 0 3 4] 0 1 6tC^2nTl>£<fc5^ aR"J S/U 3 

b«ffi2 6:fc*tf 4 6 fc, LHV-y— h«ffi6 6*5±tf 
8 6ktfftjJtSh* 0 HV N+JgKb-0 2 

2fc, HV N+»V-X2 4k, N+fg&«#4 5 
fc. LV N+»KW6 2i:, LV N+JBV-X 

6 4k#, i HOHExai«T?ttAsn* 0 mm*.* p + 

JggMf*2 5£, HVP+)BFWV4 2k, HV P 
+»y-X4 4i, LV P+»FW>8 2^ LV 

P+A5V-X8 4 £*\ 1 0<oaAIB«TJiA*n 
So KWVJfc^fc^tfV-X*?- (2 2. 2 

4. 2 5, 4 2, 4 4, 4 5, 6 2, 6 4, 8 2,*5<fc 

tf8 4) <o±m\ i ®<Dt&WL$mT\ stami waste 

[0 0 3 5] Slf H 1 6 £:|3^T, * Lta 2 £ 



#*5o H2Tli N HV PM0S8l7teitfLV 
PM0SSM9fi, Ml/cNff^xyMo^o'so 
OFplC^^tlTl^o il6m HV PMOS^SS 
7*5<£l/LV PM0S8l9OlStt, HUNJB^X 
;l/4 0 A<0^te^snTV^ o 

[oo3 6]^, •t<a5nfcaB*isfif'rac:!:fc: 

[0 0 3 7] 01 7*#B8LT, *«raoSfcSiJO«f« 
&mW?Zo HV PM0SSB7OiEJg«l^C0(S N V 
— X ■ FW>WEEVds tfP+JBV— X4 4 £P+& 

FW>4 2fc<DRBlcin*6tiSo HV P+JgV-X 

4 4 43«fctfHV Nflg#x;l,4 0t±, HV 
P+JBFU-T>4 2tJ*LTiE^fiSo hSEEtf 

HV PM0Sy-Mg4 6«cSttSft3o y-h« 
E(V«s ) tt % HVV-X£*fU WSWfctt. ^J0 
~Vds ©ttHrt©ffifc««fSft3 0 HVF'J7HW 

p»^>^4 1 o*tc^ffi«*^fig«n. fit f y 

^hffi«4 l tHV7-r-;l/F»{tft4 3i:^;Uffl» 
ft* 1 5 0 ^flE^E^-r^o ^«fiMB3 0 

1 A~3 0 1 Jfcfc, «ffi«Etf2©«fc3fc:EB«*iT^ 
a**^-To KU7M!W*4 1 ftfitl30 1 

A«^ffi«©*o»t<si/^aEEfia cr&ta-B, m&i& 

^IEBEE<DBS) fcJSff^U *LT3FBffi»3 0 1 J 
mJEOffl) *«JS^i6So HV PMOSgl7«S 

[0 0 3 8] 2£>tC01 7lC4oV>T, 1 5 — 8 0 V<D 

iSHrt Tfttfnr krw-s tifc h v pmossi 

3 o l A ^^8(4® 3 o l J fc©rafc:B#<*ns«/he 
• Dltt, HV PM0S817AM. 8-2. 0 m 
o»ffa«*fflv^ft«Bfl!)±K:«Jft*n*W. FW> 

4 2kFU7KB«4 io*8tOHO«fflWraBD2* 

£\ ftfTft«<DRE SUR F«BKlffiV>6tlfciKV^U^ 

[0 0 3 9] SSfcHl 7tc43^T, ^2ffl«^JE*<o 
T^EBDUi, c©8B*W*&tt**5fc»W-S 

Ky7hfiH«0(t>O^Wtt»S*itipS-a: 

fgi«3 2 0£flgf£"f £C£-e££o FU7MW4 1© 
!SSi*Ron tt*VSadBO±Baj«»-e*«)!p6, F 

y 7 MiH«fc:»-r«^«»iBfle*T?#a«tt** < ai^ 
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"TSCfcfCj:?), Ron tft?**^*t/J^S< * 

*<lxftH V P MO S 5 c i:tft*t 5 0 

•51 1 - 0jimfr5tt2. 5 /imSTOlEfflOjgS^ 
1. 0X1 0 16 /cm 3 *»5»1. 0X10 17 /c 
m 3 *?©«B©**JR««»cJ:!>, Ki l 5#;l/h*6 
1580 4-01/ h STOiElffloy * ^*>Sff*frr5 
HV PM0Sgl7^|^o »4 4*;I/h©7U 

ttSHV PMOS8itf, K'J7hiWMW 
Jg^8. OX 10 16 /cm 3 O^Cf#§Ci:tfTt 

[0 0 4 0101 SKUsi^Ts *%TOHV NMO S 

aiBs^ojtsffljww^ti^o mm&m<i o i a^ks 

«) fLtftfiS4 0 1 Hl±X2fflt<D 

* < *1/\fc 3 fc* ffiiSlD 1 aW>LtfefcFW>4 
2 0*JBfigTSST, HVFU7H**2 10«g«fl/ 

HV NMOSgltCjtt^Ron */h« 

[0 0 4 1] *?I4 *^>»flEh0. 
7 MQ c m 2 Ot>fiM$^^tSNM0 Sgl^, 
KU7HWO^««itttf3fi3. 0X10 17 /cm 

[0 0 4 2] #a(8li:J;D, *<©«jiSW<»6n*o fi£ 

[0043] ffi'bzntcmffimnL dmo s»i©^ 

6 0*;I/HITOKW> • y— XBEE (Vds ) Tift 

w*Bft*5fefra«oR e s ur fsbkjb ^sn* u 



ds (on) ) *>\ co^a^fflu^tiTu^ai^fifS 

{fi«OR E S UR F*B^6*«t'h*<*n*ci:tfS 

(Rd S (on) ) *s»{M-*j;3fcM»*n*o 

[0 0 4 4] *SBBBO 1 OCDfil^Ci, *ffi#<D CMOS 
MOS*B43J:tfjBE«ENMOS*B*atftfc. &©*5 

[0045] *«wosft9Jofu^«±. unrnmrntiK 

[0 0 4 6] *»W©*fc9J©Mj&tt, 1 OOgpgT'N 
Jg^x;l/2 0feJ:tf6 0^iiA^^gKi:, loogpg 

Bfcicts, #«{b«tifcxa««f»sn*2:fcT**o 

[0 0 4 7] 6fc9JO«^±. 

i:B*reKy7hBB4 l^iiAtsct^tt, 

Xf iHoaafcBBTfKU7HW*2 l*cfctf4 l fc. ^ 
■VViM/ »xh7^i 2^3<fctf i 3 fc*flM*T*c:i: 

[0 0 4 8] B^snfc*B«k:lS-Jir^T*afll!*«BW 

stifc*^ commit. *»w©«H#cft6©S!tt« 

$fcgiJ<D*JS0!l7?{i, NJgSt&£fcteP^3£«l 0 
B*\ ")x;V2 0, 4 0, 6 O&cfctf 8 0tc£t)#gi£ 

[0 0 4 9] 
[Si] 
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3e 1 






6 


HV NMO oSI 


7 


HV P MO SSK 


o 

o 


L V IN M U □ %Q 


o 


L V PMOS^K 


10 




1 1 


T7 — /i/ h m.vc*m 


1 o 
U 




13 




20 


H V P J& *7 JL. n, 


21 


H V K «J ? hffi« (N) 


22 


HV N+3BKl/^f> 


23 


HV NMOS7^-;l.K»ftft 


24, 24a 


HV N + Jf£ V - X 



[*2] 



»7-3 0 7 3 9 4 









25* 25a 


HV P+P^««ff«« 


26, 26a 


H V NMO S V- **** 


27 


HV NMO M**b4h 


40 


HV Hm*x-A> 


41 


HVPJ7 K«« CP) te9^0 


42 


HV P+»Kl/-f V 


43 


HV Ketffctt 


44, 44a 


HV P + 1$ V — X 


45. 45a 


HV N + NjB»ttt*«* 


46, 46a 


h v p mo s y- h«S 


47 


h v pmo sy- mfttt 


48 


HV P MO S F >J 7 


60 


HV PJ^^XA^ 


62 


LV N+^FW^V 


64 


L V N + JB V — * 


66 


L V NMO S V- f*« 


67 


LV NMOSy-Hlfttt 


80 


LV N^<?Jl^ 


82 


LV Pt^KU-f '/ 


Zi 


LVP-hj&V — X | 


86 


L V P M O S f~ hfll« 


87 


LV PMOSy-hfiUbtt 


101 


H V Kl"f 


103 


H V V- 


150 




210 


^ lUfttt 


220 





C«3] 
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HI («*) 






230 


7 4- h U i? X h 


240 




301A-301J 




320 




420 


nmo sfc* Ki"f y 



[00 5 0] 
[84] 



*2 


XT 


am 


HyNM0Stl^l"«l^y-30V. 
BVPiOSflJP-m^OV* 


f) 15-80? 


10 




8-12QcB<:N-)Si. 


8-12Ac«(P-)Si 


11 




*J9300A 




12 




frfiRSfifcCPO, 
fliSifc 2ia 




13 








20 




tfEj£$ti*:CPX 
&3*J 8pa 


5.0x10»*/cm* „ 


21 




fl?tt$tl 

*?3.0xlQ lT /c«* , 


5.0xl0"/c«* , 
«»ttl.0-Z.5 M 


22 




o.5m 





[85] 
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*2 (ftft) 




ate 


D?PMOS*|*U-fm-30?, 


ft 15 -EG? 


23 




97001 




24 




***** 0.5m 




25 


#*« 


Hl.tilfl'Vn 3 i 
0.5m 




26 




# u Si 




27 




*r 10001 




40 


as l 




*^fi4.0-10M, 


41 


&fc»CQ K u< 


i.Im 


ft 1.0-2, 5M 


42 




0.5M 




43 




19 9300A 
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*2 (81) 








1 15-80T 


44 




0.5m 




45 




0.5IB 




46 


y- h*« 


S'JSi 


Al.Co (DXltl&B 


4? 


***«***y- 


ft 1000& 




48 




ttl.OxlO'Vca* i 


ftO. 5-1. 5X10 'Vci' 


60 




m.€ilO"/<» 3 , 


5.0xlO ,k /c» 3 . 


62 




IMt&llfcUM)* 
ISL.OUO'Vcm* % 




64 




ft* an* do, 

ftl.lxlO'Vca* . 

*3» o.Spi 




66 


MS 


# "J SL % 




6? 


y- 

6 


*J 350* 
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»2 (gg) 




ate 


llHI05tI7^fft>-30?. 


1 15-80? 






ttl.SUO'Vci' , 


ftt.Ox 10" - 

S.OiIO'Vm 1 , 
ft3 4.0-10.0?m 


82 




wi.oao'Vc** , 




84 




ft LOUD 1 V«* > 




86 




* 'J ftU 




87 




ft 350A 




101 




* 9 Si, 


OAl.Cu (OJ: 

Wfcft 


103 




# u su 


OAKCd ©£3 


150 




Sift ft ft 




210 




ft 400A 




220 




ft 1200A 




230 








240 




ft 400A 
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*2 




an 


avrios*i^-m>«30T* 


ft I5-80Y 


30U 








301J 








320 








40 U 








401H 








420 


7 - X • KU>f ><o 
2 


Kl>* 

/Met Sfca&fc K'J ^ 





[00 5 1] JW±©SiWk:|!8LTH»cWT©3S*B§^-r 

(1) ffiWEhv^X^fgWJE^x^cQfmcmiE 

x;l/©cpic{tJ£-r5C 5 £-5 {c^oMta*^ 

(2) SI i OUSMOHtt&lcfei^T. tuiafftWffi^x 
;l/fe*t>*MieiattE^x;l/©HSiei^B#{^|gpgA^^ 

(3) &2mm.v>m&.m^ss^~c, am^^tm 

2. 0X10'° /cm : » ©NJ^F*E%l?g**jaV">Ti£ 
A^n> frOffij?2^x/l/#ffij!H¥jgf*14S«©'t'Kfi*j 8 



(4) ^2ill2*©S3gj4fc*5V^r. ME^iMt!) 
1. 5X10' U /cm 3 ©P^^il^fflVTa 

x^tu ^OHuie»>x^s{iia*#^tts«©*t«i^8 

[0 0 5 2] (5) fSSffNMO S b^>i?X2*{& 

h^V^X^ltWENMO s ?x;b©^(c{tfRir3<: 

^x;l/:fc£th*Huf2i«BJENM0 S ->x;l/©/S£— Mcff 
fiR-TSSPgi:, MiafgmENMOS^x^i/fe.fct/Hufaia 
*JEENM0 S VOL/UDWcm 1 PJg^^iSa^l^BttC 
aA-T5SPgi:> {fiWJEPMO S h^Vv^SrfgSff 
PMO S^x;l/©i£fc:m£Tr3Cfctf^3<fc *5 
<£tfiSfIJIPMO S h^V^X^jftttEEPMOS^x 
;l/©(f tcf^fig-T 5 c tA'ffS ± 5 Ic, sul2*«^14* 
f312<g«E P M 0 S "i? x;Hs J; tfituf SftttJE P M O 
S ->x^©^<5t->Cffja^«aiBfc x iiuSS{g«EPM 
O S ^x;U:fc<fcl>*HfIfSi£«EPMO S ^x;!/©^ 1 

ffi«©4>©(J{^U?g 1 SSST-fluSasS 1 NJB^UfiSSjig 
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t. fgSEEPMOSSfii:, {gfllJENMOS 

mmt, isiEPMosiii:. isamNMos^B 

(6) S5SraH«©HJfi»£*5l,->T, fufBSSffiPM 
O S -i7x;l/^ia«JEPMO S K'J7hnliCi/^-^ 

p^^zga^ax-rssiigfc, tufBismjENMos 
mm k y 7 F®«of>cfl«f^*g 2 N^M'&a&Kfc.fctf 

(7) ae^ttoajafficfe^T, waasi pjb^ 

*Httl"fcWI&l. OX 10" 5 /cm 3 *>65. 0X1 
0 16 /cm 3 i;-e<DSBHrtfcfe»5, MfBli 1 NJg^FSfi 
SMgfitfftl. 0X10 15 /cm 3 M5. 0X10 
16 /cm 3 ST-'DfGBrtKfe'K tufSfg 1 »S 
4. O/im^lO. 0 /tmS-eo®fflrtfcfc»5 x MfB 
S2P©WaiItf|!ll. 0X10 1° /cm 3 fr£ 
3. 0X10 17 /cm 3 ST-^BrtKifc'K fufBSf 
2N^*ttftliSfttf*?J5X 1 0 16 /cm 3 W5. 0 
X10 17 /cm 3 ST'tDlEHrttSO. MfH^2^S 

[00 5 3] ( 8 ) 6 mffi<DW&miC*S^T. m 

mm i p m^-wmm&tf-m 2 . 0x1 o'o /cm 3 r- 
st), mibis 1 N^^id**^ 1 . 5 x 1 0 1 6 / 

cm 3 T'&Ds fufBgl 1 $52*^8. 0/imt?$D, bu 
12162 P^S$!&igfitf*?]8. 0X10> 6 /cm 3 T? 
£ tK buIBS2 N^*fi^li8«*^3 x l 0 1 7 /cm 
3 Tfc»K fufBJg2}^£##]l. 1 (imf£5, SuKSi 

(9) ###tt«fi©*fcffr££ft, frO-JtcO^M 

■7 hmmt. Mi b f y 7 MH*©*fcffoasnfc fw 
^nicfcORds (on) wicsnSv 1!*fw 

CO 0 5 4] (10) m9mSML<Dnn.E.Y : 7>i>7, 
*fc*5V>T, MI3'i'x;U^M^iiSb^l/Jb^ 1 x l 0 
15 /c m 3 5x l 0 1 6 /c m 3 icT*©g5Brtfc: 
£ o T t» „ BufB F 'J 7 h ®S^*6^liifi*^ 5 

X10' 6 /cm 3 A'55xio" /cm 3 ST*©® 

(11) m9Ig|BitOiattJEh^>v ? X^(CtJt,>T, 
HutB , >i;U^feiftSU^I/^*?J2 x 1 0 1 6 /cm 3 

t- p ff^T-fe o x huib f y -7 b 3 x 1 

0' 7 / cm 3 T'Nit'W, BUBBLE h 5 >^7x 



(12) M9lWB®OftSEEhv>^X^tCi3^T. 
HufB£x;U^^ift* U^l/tf#l 1 x 1 0 1 5 /cm 3 
A^e>5xi0 16 /cm 3 $T'<OdSiarttCfeoTNfl5T' 

& k> . buIb f y 7 hfrnTOGflgBfttf » 1 x 1 0 1 ■ / 

c m 3 A^*tJ3 x 1 0 1 7 /c m 3 ST'©SBHrtKfe-D 
TPJfcT-&£, fulfiiMlJEH^:^X*„ 

(13) ^g^fBtSoiaaEh^^x^c&^T, 
HufB^x^M^itJtl^^*^ 1 • 5 x l 0 1 6 /c 
m » T'NJBT'S t> . HufB F V 7 h^TOttfettfttftt 8 
X10 16 /c m 3 T'PJ^T'feS, tuI3i»SJEhv>v ! 
X£„ 

(14) Jg 1 5BB«0«jettlJ:fei/-»Tx HulBffittffi-7 

x;i/©tf b 5 >s>x hGIB 

[00 5 5] (15) ¥«ft1£Sffi©4HCfg1BlE'7X 

ffi«>x;l/#<g®E h ^ >^X*«:HGf2¥&#te*«J>r5 
#»r * <fc r> C , mfffifg^E h 5 >->*X * fcfiufBfg'iBff 

BulB««ffih^>i ;; X^^:nufBiaffiE , >x;l/©' : Pt£: 

(1 6) »5«S!ttO§BSttlC*l/'>T> llffiNMO 
S >7x;l/CDtptc{£affNMO S F^^X^fftfi-TS 
SPgi:, {gmffiPMOS->x;b<D*{i:fg«EPM0S h 
^>i?X2Zft&?Z>mmt. ««BENMO S^x;ND 
efUCitI«ffiNMO S N^^^X^^ftfiK-rSISPg^, 1^ 
affPMOS^xyKDfpfClSamPMOS h^rxS^X* 

(17) ia?mjEPMOSgg*5«ktf/$fc«lSSBEN 
MOSgi, feitfffillJEPMOSSSfc^tf/S/cti 
ffi«E NMO S ^rW-T S ^«|iISS i: , ^ < <D^^c0*« 

*T*A>-OfgnXb©73^*5n«o Ron © 

«l*«i{b-r* c i:*^T*#5 ± d 1;:, MfBiftttBESB© 
7-U-7^>SJE^g^t|S^f SCitfW. ffim 
EM O S mm 8 43 *r>* 9 ^fitT 5 © £ *H±|^ CIS 
Sfl^nll^T, ia«EMOSa^6*3<fctf7A^ffil 0 

£>±fcm&sns„ ^m&iS3 o 1 At3&xfmmsm3 
o i j ^mntt z>X2.ffiW&&n i . *5<ttf^fl{i^ 
4 0 1 A*5«fctftgmfiMSi4 0 1 H*mft£-$-2>K2.ffim 
mMD i a a, ^n^n, Fy7hffl*S4 i4o<fct>*2 1 

<D^l31fi*|^D 2t5«feU r D2 a J: <3 /J^V^ 3 HV 
Fy7hM^NJg!?^^2 1 *>«fct/H V F'J 7 hfl^P 
4 l tcJ*-rs^S41%ii8au^l/«:S^-rsc i: 

{CJ;y, {gV>ffi<OR on *W?>n-5o 
[SlSiO®^*^] 
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HV NMOSt, HV PMOSi:, LV NMOS 
/cHV NMOSt> HV PMOSt, LV NMO 

st. lv PMost^Ltzmmmm<Dmmmm a 

corn 4 t^^nrcgpgo^oispg^L/cSiSTffiiiio 
[0 6] *mmc&zMm®&ttM&-?z&£i,^y5m 

[0 7] *^tc,fcs*ai5iss^S!jg-rsi!f*Lv^}* 

<D0 6 fc^^nfc©K<O^OSPS«:^LfcSt8(flS0„ 
[0 8] *58M{C<fc5»ffllHlgS*^-rS<ifSLl/>^ 
©0 7 tC^^n^c©Pg©^(DlSK^^L^«|»f®0<, 

[0 9] *fflMic£zmm®&%m&-?z>it?%L^y5& 

(Dm 8 ^^«nfclSfig<D^(DlSPg^ L/£g|»fM0o 

[01 o] *ftwic&2>mm\B\®*m&-?z&$iC^y5 
m<Dm 9 ic^nrcmmcoxcDmm*7nLrcffimwm 0 

[0 11] *5gH^K«}:smS[iJ!S^iS^S»*L^73 



[01 2] *5gBflt«tSJ|ift!i|nI^i!iiiii^-i,»S LV^ 

0o 

[01 3] *ftw\c&%mum*miB-?%ft%L^ji 
m<Dm\ 2\c7nZftram<D&<Dmm%7jiLrzffimm 
0. 

[014] *ftwic&zmm[5imzm%i-?ziif%L^?5 
rnnrni 3icm-$nrcmvg<D2i<D&mzif;Lrcffimm 

0o 

[01 5] *mmc£zmm8,*m&-?ztffmL^jj 
m<Dmi 4ic^zftrakm<D&o)£s>m*jjkLrzmwiffi 

0o 

[01 6] *fgB^cJ:Sitl«[HlK^Saji-ra»SLv^ 
ffi©01 5fC^tl/c6S|5g©^©e|5g^L/c«ttefffi 

0. 

[017] wn<Dmw.m&s&umzvv^>mw* : K 
l/chv pmos mmnffimmm,, 

[018] mi?C»^fltii^*5j:t/ffi±KL-i'>IHgc^ 
LfcHV NMOS ^M©H5Wffi0o 

[ft^a&BB] 
2 0,4 0 ^x;U 
2 1,41 K>J7hiH 

2 2, 4 2 KW> 

3 2 0, 4 2 0 fifc* FIATS' 
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